写像類群の有限部分群と森田-MUMFORD類(双曲空間及び離散群の研究II) by 秋田, 利之
Title写像類群の有限部分群と森田-MUMFORD類(双曲空間及び離散群の研究II)
Author(s)秋田, 利之









$\Sigma_{g}$ $g\geq 2$ , $\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ $\Sigma_{g}$
( $C^{\infty}$- ). $\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{\mathit{9}}$ $\Gamma_{g}$
$\Sigma_{g}$ .
. $B\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ $\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ ( \Sigma g-
) , Earle-Eells [4] $\Gamma_{g}$ Eilenberg-MacLane
$K(\Gamma_{g}, 1)1\mathrm{h}B\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ ,
:
$H^{*}(\Gamma_{g}, \mathbb{Z})\cong H^{*}(B\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}, \mathbb{Z})$ .
$\Gamma_{g}$ , $\Sigma_{g}$- (universal )
. $g$ Riemann $M_{g}$
$\Gamma_{g}$ :
$H^{*}(M_{g}, \mathbb{Q})\cong H^{*}(\Gamma_{g}, \mathbb{Q})$ .
$\Gamma_{g}$ , [15] Mumford
[17] —Mumford $e_{n}\in H^{2n}(\Gamma_{g}, \mathbb{Z})$ ,
. $\pi$ : $Earrow B$ $\Sigma_{g^{-}}$
( $\Sigma_{g}$ ), $T_{E/B}$ $\pi$
. $T_{E/B}$ $E$ 2
. $\pi$ ( $n$) -Mumford
$e_{n}(\pi):=\pi_{!}(e(T_{E/B})^{n+1})\in H^{2n}(B, \mathbb{Z})$
. $e(T_{E/B})\in H^{2}(B, \mathbb{Z})$ $T_{E/B}$ Euler ,
$\pi_{!}$ : $H^{*}(E, \mathbb{Z})arrow H^{*-2}(B, \mathbb{Z})$
Gysin ( ) .
















$G$ $\Gamma_{g}$ . Kerckhoff [12] , $G$
$\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ ( $\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}arrow$
$\Gamma_{g}$ $G$ ). , $G$ $\Sigma_{g}$
. $x\in\Sigma_{g}$ $G_{x}$ $x$
$Sj=\cup\Sigma_{g}^{\gamma}=\{x\in\Sigma_{g}1\neq\gamma\in G||G_{x}|>1\}$
( $\Sigma_{g}^{\gamma}$ $\gamma\in G$ , $|G_{x}|$ $G_{x}$ ). $G$ $\Sigma_{g}$
, $x\in\Sigma_{g}$ $G_{x}$ , $S$
. $\{x_{1}, x_{2}, \ldots, x_{q}\}$ $S$ G-
:
$S=Gx_{1}\mathrm{u}Gx_{2}\mathrm{u}\cdots \mathrm{u}Gx_{q}$.
$x_{i}$ $G_{x}$: $\gamma_{1}$. , $d\gamma_{\dot{l}}$ : $T_{x}.\cdot\Sigma_{\acute{g}}arrow T_{x:}\Sigma_{g}$
$2\pi/|G_{x}|$: . $\hat{\gamma}_{1}$. $\gamma_{1}$. , $\hat{\gamma}_{1}$.
$\langle\hat{\gamma}_{1},\hat{\gamma}_{2}, \ldots,\hat{\gamma}_{q}\rangle$
( Grieder [5] ).
[19]
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. $h$ $\Sigma_{g}/G$ ( $\Sigma_{g}/G$
), $\mathrm{o}\mathrm{r}\mathrm{d}\gamma_{i}$ $\gamma_{i}$ .
$G$ $\Gamma_{g}$ .
$\mathrm{r}\mathrm{e}\mathrm{s}_{G}^{\Gamma_{g}}$ : $H^{2n}(\Gamma_{g}, \mathbb{Z})arrow H^{2n}(G, \mathbb{Z})$
-Mumford $e_{n}\in H^{2n}(\Gamma_{g}, \mathbb{Z})$ $e_{n}|c\in H^{2n}(G, \mathbb{Z})$ $G$
-Mumford . $e_{n}|c$
, - [11] . $\gamma\in G$ ,
1 $\rho_{\gamma}$ : $\langle\gamma\ranglearrow U(1)$ $\gamma\mapsto*\exp(2\pi\sqrt{-1}/\mathrm{o}\mathrm{r}\mathrm{d}\gamma)$
( $\langle\gamma\rangle$ $\gamma$ ). $\rho_{\gamma}$ , $\langle\gamma\rangle$ $B\langle\gamma\rangle$
. 1Chern $c(\gamma)\in H^{2}(\langle\gamma\rangle, \mathbb{Z})$ .
1([11]). $G$ $\Gamma_{g}$ , $\langle\hat{\gamma}_{1},\hat{\gamma}_{2}, \ldots,\hat{\gamma}_{q}\rangle$ $G$
.
$e_{n}|c= \sum_{i=1}^{q}\mathrm{t}\mathrm{r}_{(\gamma.\rangle}^{G}.(c(\gamma_{i})^{n})\in H^{2n}(G, \mathbb{Z})$ (1)
$n$ .





1 , $G$ -Mumford $e_{n}|c$
( $H^{*}(G, \mathbb{Z})$ transfer
), $G$ elementary abelian p– , 1.
3
uff $\#\mathrm{I}\mathrm{Z}$
$e_{n}|G$ . $p$ $(\mathbb{Z}/p\mathbb{Z})^{k}$
rank $k$ elementary abelian $p$ . elementary abelian $p$
( [1, 2, 20] ).
1([1, 2]). $G\subset\Gamma_{g}$ $mnkk$ elementary abehan p-
1. $k\geq 2$ $n\geq 1$ [ $e_{n}|c$
2. $k=1$ $n\equiv-1(\mathrm{m}\mathrm{o}\mathrm{d} p-1)$ $e_{n}|G$
.
Quilen F- [18] ,
-Mumford ( $\mathrm{m}\mathrm{o}\mathrm{d} p$ reduction) .
2([1]). $p$ . $n\equiv-1(\mathrm{m}\mathrm{o}\mathrm{d} p-1)$ $e_{n}\in H^{2n}(\Gamma_{g}, \mathrm{F}_{p})$
. $n$ $e_{n}\in H^{2n}(\Gamma_{g}, \mathrm{F}_{2})$ .
$\mathrm{F}_{p}$ $p$ . $g=2$ 3 , 2
$e_{n}\in H^{2n}(\Gamma_{g}, \mathrm{F}_{p})$ [1].
ffl’ .
1. $n\equiv-1(\mathrm{m}\mathrm{o}\mathrm{d} p-1)$ $e_{n}\in H^{2n}(\Gamma_{g}, \mathrm{F}_{p})$ .
$n$ [ $e_{n}\in H^{2n}(\Gamma_{g}, \mathrm{F}_{2})$ .
Harer [7] $H^{2}(\Gamma_{g}, \mathbb{Z})$ Grothendieck-Riemam-Roch (
5 ) , $n=1$ 1 (
$e_{1}\in H^{2}(\Gamma_{g}, \mathbb{Z})$ $\mathrm{m}\mathrm{o}\mathrm{d} 2$ reduction $\mathrm{m}\mathrm{o}\mathrm{d} 3$ reduction ).
$i\in\Gamma_{g}$ $\Gamma_{g}$ $H_{g}$ .
, $H_{g}$
1 .
3([10]). $n\equiv-1(\mathrm{m}\mathrm{o}\mathrm{d} p-1)$ $e_{n}\in H^{2n}(H_{g}, \mathrm{F}_{p})$ .
$n$ $e_{n}\in H^{2n}(H_{g}, \mathrm{F}_{2})$ .
$e_{n}$ $H_{g}$ . $n\not\equiv-1(\mathrm{m}\mathrm{o}\mathrm{d} p-1)$
, $e_{n}\in H^{2n}(\Gamma_{g}, \mathrm{F}_{p})$ \Re
( [1] ).
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. , $\kappa$ : $G\mathrm{c}arrow \mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$
1:1 . $g\geq 2$ ,
$\kappa$ $p:\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}arrow\Gamma_{g}$ $p\circ\kappa$ : $Garrow\Gamma_{g}$ . $p\circ\kappa$
$G$ $\Gamma_{g}$ , -Mumford $e_{n}(\kappa)\in H^{*}(G, \mathbb{Z})$
.
$e_{n}(\kappa)$ $G$- $\kappa$ . $\kappa$ G-
, $n\geq 1$ $e_{n}(\kappa)$ [11].
G- -Mumford .
$G$ , $\kappa_{1}$ : $G\epsilonarrow \mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ $\kappa_{2}$ : $Garrow+\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}+\Sigma h$
$\Sigma_{g}$ $\Sigma_{h}$ $G$- . 3
$V$ , $V$ $G$- $\Phi$
1. $\partial V=\Sigma_{g}\cup-\Sigma_{h}$
$2$ . $\Phi|_{\partial V}=\kappa_{1}\cup\kappa_{2}$
, $\kappa_{1}$ $\kappa_{2}$ $\tau$’‘l‘u (
). . G-
$\kappa$ : $G\llcornerarrow \mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ , 3 $V$
, $V$ $G$- $\Phi$
1. $\partial V=\Sigma_{g}$
$2$ . $\Phi|_{\partial V}=\kappa$
, $\kappa$ 0- . $G$- $\kappa$ : $G\llcorner+\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{\mathit{9}}$
$(\kappa, \Sigma_{g})$ , $\Omega_{G}$ .
$\Omega_{G}$ ( [6] ). $\Omega c$
0- , $(\kappa, \Sigma_{g})\in\Omega_{G}$ $(\kappa, -\Sigma_{g})$ .
$\Omega_{G}$ $G$ ( 2
). $G$ $m$ $\Omega_{G}\cong \mathbb{Z}^{[(m-1)/2]},$ $G$
5
$\hslash \mathrm{f}\mathrm{f}\# l\mathrm{Z}$
3 $\Omega_{G}\cong \mathbb{Z}/2\mathbb{Z}$ .
-\Re , -Mumford
.
2. $G$ , $n\geq 0$ .
$\Omega_{G}arrow H^{4n+2}(G, \mathbb{Z})$ , $(\kappa, \Sigma_{g})\ovalbox{\tt\small REJECT}\mapsto e_{2n+1}(\kappa)$
$\mathrm{w}\mathrm{e}\mathrm{U}$-defined .
, -Mumford ,
. -M ord ,
. $G$- , -M dord
. $\mathrm{m}\mathrm{o}\mathrm{d} 2$ -Mumford
.
3. $G$ , $n\geq 0$ .
$\Omega_{G}arrow H^{2n}(G, \mathrm{F}_{2})$ , $(\kappa, \Sigma_{g})\vdash*e_{n}(\kappa)$
$\mathrm{w}\mathrm{e}\mathrm{U}$-defined .
$\mathrm{m}\mathrm{o}\mathrm{d} 2$ -Mumford ( )
( $\mathrm{m}\mathrm{o}\mathrm{d} 2$ -Mumford
).
$G$ , G-
( $G$-signature) . $G$- $\kappa$ : $G\mathrm{e}arrow \mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ , $\kappa$ $\Sigma_{g}$
, $\kappa$ $g$ Riemaxm $C$
. $G$- $\sigma(\kappa, \Sigma_{g})$
$\sigma(\kappa, \Sigma_{g}):=H^{0}(C, \Omega^{1})-\overline{H^{0}(C,\Omega^{1})}\in R(G)$
. $H^{0}(C, \Omega^{1})$ $C$ 1 , $R(G)$ $G$
. $\sigma(\kappa, \Sigma_{g})$ $(\kappa, \Sigma_{g})\in\Omega_{G}$
,
$\Omega_{G}arrow R(G)$ , $(\kappa, \Sigma_{g})|arrow\sigma(\kappa, \Sigma_{g})$ (2)
( [3, 8] ). Atiyah-Bott
[3]( Eichler ) ,





4. $\kappa_{1}$ : $G\mathrm{c}arrow \mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{g}$ $\kappa_{2}$ : $G\mapsto \mathrm{D}\mathrm{i}\mathrm{f}\mathrm{f}_{+}\Sigma_{h}$ $G$ - .




. $\Omega_{G}^{0}$ $G$- .
G- -Mumford . 2
$\Omega_{G}/\Omega_{G}^{0}arrow H^{4n+2}(G, \mathbb{Z})$




. Grieder $[5, 6]$ $\Omega_{G}/\Omega_{G}^{0}$
, Atiyah-Bott , cotangent
. Grieder [5] , $\Omega_{G}/\Omega_{G}^{0}$ $\mathbb{Z}^{k}\oplus(\mathbb{Z}/2\mathbb{Z})^{l}$
, 2 (3)
4 .
$G$ $\Omega_{G}arrow R(G)$ , 4
2 . $n=1$ \eta -
[14] .
5. RIEMANN-ROCH
$\Gamma_{g}$ $H^{1}(\Sigma_{g}, \mathbb{R})$ , $\Gamma_{g}arrow Sp(2g, \mathbb{R})$
. $Sp(2g, \mathbb{R})$ $U(g)$ ,
$K(\Gamma_{g}, 1)arrow BU(g)$
. $\sum_{k}x_{k}^{n}$ $s_{n}\in H^{2n}(BU(g), \mathbb{Z})$ Newton
( $\sum_{n}s_{n}/n!$ Chern ). $s_{n}$ $K(\Gamma_{g}, 1)arrow BU(g)$
7
Rffl $\hslash 1\mathrm{Z}$
$s_{n}\in H^{2n}(\Gamma_{g}, \mathbb{Z})$ $\Gamma_{g}$ Newton .
O , -M ord Newton
. Grothendieck-Riemam-Roch
([15] )
$e_{2n-1}=(-1)^{n} \frac{2n}{B_{2n}}s_{2n-1}$ in $H^{4n-2}(\Gamma_{g}, \mathbb{Q})$ . (4)
$B_{2n}$ . $N_{2n},$ $D_{2n}$




2( Riemann-Roch ). $n\geq 1$
$N_{2n}e_{2n-1}=(-1)^{n}2nD_{2n}s_{2n-1}$ (5)
$H^{4n-2}(\Gamma_{g}, \mathbb{Z})$ .
Harer [7] $H^{2}(\Gamma_{g}, \mathbb{Z})$ $n=1$ .
1( ) 2 . $p$ $2n-1\equiv-1$
$(\mathrm{m}\mathrm{o}\mathrm{d} p-1)$ , von Staudt ([9] ) $p$ $D_{2n}$
. (5) $\mathrm{m}\mathrm{o}\mathrm{d} p$ reduction . $N_{2n}$ $p$
$e_{2n-1}\in H^{4n-2}(\Gamma_{g}, \mathrm{F}_{p})$ .
2 ,
.
5. $G$ $\Gamma_{g}$ . $G$ $\Sigma_{g}$
(5) $H^{*}(G, \mathbb{Z})$ .
$N_{2n}e_{2n-1}|_{G}=(-1)^{n}2nD_{2n^{S}2n-1}|_{G}$ .
, .
Voronoi . $m\geq 2,$ $n,$ $a\geq 1,$ $(a, m)=1$
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